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AUTO-TRUCK HAULING LUMBER IN NEW YORK. AIR POWER TAKEN FROM 
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Tilghman’s 


<~ Patent Sand Blast Machinery 


For removing the 
Scale from 
Castings, Structural 
Iron Work and 
metals of all kinds. 


SEND FOR CATALOGUE 


a 
Edgar T. Ward & Sons, 


23-25 PURCHASE ST., 
BOSTON, MASS. 


Sd 
GEORGE NASH & 60., 


24 SO.CLINTON ST.. 
CHICAGO, ILL. 
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COMPRESSED AIR MINE HAULAGE. 


Safe from fire, handier, more reliable and more economical in installation and 
operation than other systems ; adopted by representative anthracite and bituminous 
collieries after exhaustive examination. Specially adapted to underground or 
surface work at coal, iron, copper, silver, gold and other mines, and for work where 
smoke or sparks must be wholly eliminated. Propositions with specifications and 
photographs will be made promptly on request. Address, mentioning '* Compressed Air," 
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BOSTON. NEW YORK. PITTSBURG. CHICAGO. ST. LOUIS, 


National Tube Works Gompany, 


MANUFACTURERS OF 


Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
Special Light Lap-Welded Pipe, fitted with the Converse 
Patent Lock Joint for Water and Gas Mains. 


Cylinders with Dished or Flat Heads for Carbonic Acid 
and other Gases. 


NEW YORK OFFICE, HAVEMEYER BUILDING. 
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™ PULSOMETER ‘a 
“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 














Recent Important Improvements. 





The Handiest, Simplest and Most Efficient Steam Pump for 
General Low Service Mining, Quarrying, Railroad, Irrigating, 
Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Application. Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 
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AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. 


NEW YORK: CHICAGO : SAN FRANCISCO: 
66-68 Reade Street. 141 Lake Street. 35 New Montgomery Street. 


Rubber Goods_._ 


OF FINE QUALITY, 
HOSE FOR ALL PURPOSES. 6 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. so. | 
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: The Ropp Straight Line Furnace. | 


; 21 & 23 FREMONT STREET, - SAN FRANCISCO, CAL. 


YOU CAN SAVE 
Fuel, Cost of Repairs and Labor 


BY USING 
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FOR SALE BY { 


PARKE & LACY CO., 








Sole Licensees. Catalogue upon Application, ; 
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The ‘New System 


OF EDUCATION 


Mechanical | 
Engineering 


Electrical, Civiland Min- 
ing Engineering ; Drawing; 
Surveying; C hemistry: . 
Plumbing; Architecture, 
Bookkeep ging: § Shorthand; 


xq Lubricating 
Biel 


me 4 
Pump eee \ aes TAUCHT BY MAIL. 


| == Over 50 Courses. 

—_ B — | We have helped thousands to better positions 

Used for lubricating | and salaries. Send for free circulars, stating 

Air and Steam Cylin- § the subject in which you are interested. 

- | THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 1182, Scranton, Pa. 
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ings of shaftson large 
Hoisting Engines, pre- 
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ting hot. When engine 3. 
stops, cup stops feed- ‘ & AC ETY LE N E r 
ing. : 4 All about the New Lighting Gas, for * 
/ factories, stores, homes, churches, 4. 
McCANNA BROS., z &c. Make it yourself cheaply. sale 
67 WELLS ST. : free book address + 
CHICAGO, ILL. ¢ : Pan-American Acetylene Co., Buffalo, N.Y. = 
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| No Floats or Submerged Working | THE 
Parts. MM 


i | MERRILL PNEUMATIC PUMP 


Operated by 


== | COMPRESSED AIR. 


Section of 
Chambers 


Suited to All Conditions and Places from 
Which Water is Taken. 

Sent on Trial to All Parts of the Couniin 
Single and owerex Displacemnen and Piston 
Types a seis 

Can be Installed ‘by Any Mechasie 


In sizes fr 


MERRILL PNEUMATIC PUMP CO., 


141 Broadway, New York. 


Duplex Displacement Type. 


WRITE FOR CIRCULAR. 
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‘COMPRESSED AIR TOOLS. 


Pneumatic Motor Hoists, Druts, . $ 

A $ 
ae Reamers, Tappers, Crane Morors, 
Center GRINDERS, ETC., ETC. ..... : 


DRILLS MADE IN FOLLOWING SIZES: 


ee capac _ ee a swds weight.....: 4 lbs. 
De OT. dh ilais I cae aint chet 104 lbs. 
0 extra ghee ee I . iiacisi eS De 15 lbs. 
el dati a arr ne + Bvnes ee Se 
1 extra Me ie oe ee mare 49 Ibs. 


PNEUMATIC MOTOR HOISTS. 
HOISTS IN THE FOLLOWING CAPACITIES. 


CLASS A. _ Differential. 
1,500, 3,000, 5,000 and 10,000 lbs. 

Length of Lift per minute 10 to 13 feet. 
CLASS B. Quick Acting Friction Brake. 

800, 1,500 and 2,500 lbs. 

Length of Lift per minute 28 to 36 feet. 3 


EMPIRE ENGINE & MOTOR CO., 


OFFICE AND WORKS: 
CORRESPONDENCE SOLICITED. 
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ORANGEBURGH, N. Y. 
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CARALORACOR 


Established 1831. Annual Capacity 1,000. 


BALDWIN LOCOMOTIVE WORKS, 


Single Expansion and Componnd Compressed Air Locomotives, 








Adapted to a great variety 
of service. Built to gauges 
and templates fiom stand- 
ard designs. 
Similar parts of different 
engines of same class per- 
fectly interchangeable. 
nail . _ Highest efficiency at 
z eee ~~ tained by compounding. 


BURNHAM, WILLIAMS & Co., 


PHILADELPHIA, PA., U.S. A. 
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CAMERON STEAM PUMPs. 


Simple, 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 













ADAPTED TO EVERY POSSIBLE DUTY. 





MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 








8 COMPRESSED AIR. 


VALVELESS 
RIVETERS 


For Bridge and Boiler 
Work. Guaranteed to 
drive 7/3 inch Rivets in 
10 seconds with a con- 


sumption of 8 cubic feet 
of free air. 

Perform work equal to 
Hydraulic. 

Send for particulars. 


THE Q. & C. CO., 


CHICAGO. NEW YORK. 
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¥ An Important Connecting Linkin Compressed Air Service. 


“Woren Fle Ji 


For high pressure, indispensable. 
Tightness, safety, flexibility and durability 
assured. 


Parties making experiments with Com- 
pressed Air may have the use of the “ Moran 





Joint” free for a limited time. 


MORAN FLEXIBLE STEAM JOINT CO., 
‘eben - - : - - KENTUCKY. 
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A MONTHLY PUBLICATION DEVOTED TO THE USE- 
FUL APPLICATION OF COMPRESSED AIR. 


W. L. SAUNDERS, - - Editor and Proprietor 
A. E. KENNEY, - - - - Managing Editor 
J. E. QUINTERO, - - . - - Associate 

Subscription, including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50a year. Single copies, 10 cents. 





Advertising rates furnished on application. 


We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 

Allcommunications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 

London Office, 114a Queen Victoria Street. 

Those who fail to receive papers promptly will 

please notify us at once. 


Entered as Second-Class Matter at the New York 
N. Y. Post Office. 


MARCH, 1900, NO. I. 


VOL. V. 
Union Ciiy, Tenn., Feb. 15, 1900. 
Editor of Compressed Air: 

Dear Sir—I submit the fol- 
lowing questions to be answered through 
the columns of ‘Compressed Air”: 

First. 


desire to 


Is there any difficulty in trans- 
mitting compressed air and reheating it 
for power purposes? 

Second. Does the back pressure from 
expansion in the reheater interfere with 
the flow of the air through the pipe lead- 
ing to the reheater? 

Third. 


through a reheater at as low a pressure 


Can compressed air be forced 


as from 30 to 45 pounds per square inch? 
Trusting that these questions will be 
answered at an early date, I am very truly 
yours, A, J. HARPOLE. 
Question I. Compressed air may easily 
be transmitted and reheated at the end of 
the line or at any point along the line for 
This has been done for 
(See 
“Compressed Air,” August, September, 
October, 1899.) Another case on a large 
scale is the transmission plant at the Cha- 


power purposes. 


years past on large scales in Paris. 


pin Mines, Quinnesec Falls, Mich. (See 
‘*Compressed Air,” page 6, Vol. 1; page 
107, Vol. I.) 

Another case is that of Jerome Park, 
N. Y., where a central plant is located and 
air transmitted in different directions and 
used for driving rock drills, pumps, etc. 
(See “Compressed Air,” page 97, Vol. 1.) 

The difficulty in transmitting com- 
pressed air long distances arises only 
when large volumes of air are transmitted. 
In these cases the size of pipe and the 
nature of the country over which the pipe 
is to be laid must receive attention, and 
careful figuring only can determine 
whether it is best under certain conditions 
to transmit pneumatically or electrically. 
Electric transmission long distances and 
in large power units may be more easily 
and more economically installed where 
the nature of the country is rough and 
mountainous, and where the distance is 
great, say from five to ten miles or more. 
In such cases it is usual to transmit elec- 
trically at high pressure, thus calling for 
a conduit of dimensions and 
comparing favorably with the large com- 
pressed air pipes. The high-pressure elec- 
tric current is reduced to low-pressure at 
the work. Compressed air, too, may be 
transmitted at high pressures and used, 
but this calls for extra heavy pipes and 
careful protection against leakages 
through expansion and contraction. Each 
case should be considered by itself, and 
a comparison of figures made, based on 
the conditions as they exist. 

Question II. There is no back press- 
ure due to reheating at the end of a pipe 
line. The reheater expands the air and 
causes a reduction in the velocity of flow 
the compressor to the reheater. 
Each pipe line is proportioned in diam- 
eter of conduit to the velocity of flow, 
which is dependent on the volume and 
the pressure, thus a reheater used on the 
end of a line may admit of a smaller diam- 
eter of conduit because it thins out the 
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from 
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compressed air, reducing its density, and 
as the pressure remains the same it prac- 
tically enables the user to do more work 
with a definite given volume of 
pressed air at normal temperature. 

Question III. Compressed air is not 
necessarily forced through a reheater; it 
passes through naturally, and at a velocity 
dependent on its pressure and upon the 
construction of the heater. These heaters 
as commonly constructed might do good 
work with compressed air at a pressure 
as low as ten pounds per square inch. 


com- 
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Machinery 

















The Speed of Air Compressors. 





By Frank Richards. 

The following letter has been handed to 
me: 

“I have never seen in the American 
Machinist any discussion as to the proper 
speed of an air compressor. What speeds 
are and what are not practicable? It is 
obvious to those who have looked into the 
matter that the speeds of air compressors 
are commonly low, but whether this is im- 
perative, or whether it is only that present 
practice has not yet reached the permis- 
sible speeds, is the question, and if much 
higher speeds may yet be employed, what 
are the present hindrances and what the 
most promising means for overcoming 
them? These things seem to me to offer 
a very good field for useful statement and 
discussion, and I should be much inter- 
ested, and I believe many others would 
be, if the subject were taken up in your 
columns. ‘* A Subscriber.” 

The ultimate speed of an air compress- 
or, like that of a steam engine, is the 
result of a compromise. It is of course 
desirable that any machine shall accom- 
plish as much as possible, and the inevit- 
able impulse is to speed it up. There is, 
however, always reached a limit beyond 
which the speeding up ceases to be profit- 
able. None can be more interested in 
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developing the highest efficiency in any 
elass of machinery than the builders of 
such machinery, for those who can show 
the highest efficiency have the best of the 
argument with the customer. In _ their 
search for the higher efficiencies the 
builders also, if in healthy communication 
with the users of their machinery, have 
the best opportunities for learning the 
conditions, including in this case that of 
piston speed, which limit and determine 
the capacity. When the builders publish 
tables of data concerning their air com 
pressors of different sizes and styles, in- 
cluding piston speeds and volumes of air 
compressed, we may assume that they 
speak from the most reliable knowledge. 
and that they are at the same time dis- 
posed to make as good a showing as 
possible. I have before me the catalogue 
of one of the largest and most successful 
builders of air compressors, in which are 
given the piston speeds of a large number 
of their machines. These speeds range 
from 150 feet to 620 feet per minute, the 
former being for little machines of only 
6-inch stroke, and the latter for the larg 
est Corliss engine compressors of 5-foot 
stroke. 

Now, it is rather a matter of taste as to 
what we shall call fast and what we shall 
call slow. Our correspondent above 
would call these speeds slow, while I 
would not. Steam-driven air compressors 
usually have no governors or speed regu 
lators, so that they mav be speeded up 
by simply turning the throttle wheel. but 
not with all-around satisfaction. A large 
increase of speed will usually give but a 
small increase of delivery, and the valves 
and working parts of the machines suffer 
rapid wear or frequent breakage. Air 
compressors are often installed for a 
single job, as for onerating rock-drills 
where a long tunnel is to be driven or a 
deep shaft sunk, and here little care is 
given to the compressor if it will but 
stand bv the iob to comopletion. and dam 
age to it is little thought of if large vol 
umes of air can be delivered. and in such 
service the speed limits of air compressors 
have been thoroughly, if not closely 
ascertained, 

The objections to high speed for an air 
compressor begin, right at the beginning, 
with the operation of getting the air into 
the cylinder. During the intake stroke, 
as the piston recedes the air is, of course 
driven into the cylinder by the pressure of 
the external atmosphere. To cause the 
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air to flow in there must always be a dif- 
ierence of pressure between the inside and 
the outside of the cylinder, and the pres- 
sure Outside can be nothing more than 
the normal atmospheric pressure, so that 
the pressure within the cylinder on the 
intake stroke must always be something 
less than this. ‘lo increase the velocity 
at which the air must flow in, and espe- 
cially to start the flowing of the column 
of air more frequently, as must be done 
when the speed is increased, demands a 
greater diftterence between the internal 
and the external pressures, or a reduced 
pressure within the cylinder, and _ this 
must mean that a less weight of air will 
constitute a cylinderiful, and less air will 
be compressed and delivered per stroke. 

An additional loss is entailed by an in- 
crease of speed in the case of the two- 
stage compressor, as it must necessarily 
affect, and always disadvantageously, the 
efficiency of the intercooler. The inter- 
cooler is the only justification of the two- 
stage compressor, and a two-stage air 
compressor without an efficient inter- 
cooler is a mechanical absurdity. Power 
is saved by cooling the air after it is par- 
tially compressed and so reducing the 
volume to be operated upon in the second 
cylinder. The best intercooler at its best 
is not too efficient, and as when the speed 
of the compressor is increased the heated 
air must pass through it more frequent- 
ly and more rapidly, it cannot be as com- 
pletely cooled. 

An increase in the speed of the air com- 
pressor means also increased difficulty in 
properly lubricating the cylinder. With 
an initial temperature of 60 degrees Fah- 
renheit, the final temperature of the air in 
the cylinder of a single-stage air com- 
pressor when delivering air at, say, six at- 
mospheres is above 400 degrees, while in 
the first cylinder of a two-stage com- 
pressor it is nearly 300 degrees, so that the 
difficulty of maintaining proper lubrica- 
tion may easily be appreciated. The water 
jacket may not count for much in its ef- 
fect upon the air within the cylinder dur- 
ing the compression stroke, but it is of 
great service in keeping the inner surface 
of the cylinder at least cool enough to 
prevent the actual burning of the oil. 
This service is quite seriously impaired if 
the piston speeds are much _ increased. 
The failure of the lubricant, and the burn- 
ing and cutting of the cylinder and valve 
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surfaces are familiar and costly experi- 
ences accompanying the reckless speeding 
up of compressors. 

There is positive danger in running a 
compressor at such a speed that the air 
cooling devices employed do not have suf- 
ficient time to do their work completely. 
Serious explosions have been caused by 
the ignition of mixtures of oil vapor and 
air in the cylinders or other parts. One 
such accident occurred within my knowl- 
edge quite recently, in which the inter- 
cooler between the cylinders of a com- 
pound compressor was blown to pieces, 
and an important service was interrupted 
for a long time in consequence. In some 
cases men have been killed by similar ac- 
cidents. 

And then there is the trouble with the 
pounding of the valves. The maintenance 
of the valves of the compressor is usually 
the largest item of repairs. They are 
usually poppet valves, and the elasticity 
of the air causes them to move iin both 
directions at a lively gait and to strike 
hard, and of course this is much worse 
at high speeds. There may yet be devised 
valves with sliding movements that will 
avoid some of the most objectionable 
features of the poppet valves, and, so far 
as they are concerned, make somewhat 
higher speeds permissible, but they will 
be more than likely to bring other 
troubles in their train as great as those 
which they attempt to cure, and especially 
in the difficulty of proper lubrication. 

Thus there are several particulars to be 
suggested which tend to limit the profit- 
able speed of the air compressor. They 
are none of them of a character to be 
handled with figures and formulas, but 
experience speaks with sufficient clearness 
and sharpness in the matter. It is not 
probable that much higher speeds will be 
established for air compressors than those 
now prevailing. The limit will, of course, 
be where it does not pay, all things con- 
sidered to run any faster. —American 
Machinist. 





The Use of Compressed Air in the Freight 
Yard of the Lake Shore and Michigan 
Southern Ry. at West Seneca, N. Y. 


A modern freight yard cannot be con- 
sidered complete unless it is provided 
with a compressed air plant for testing 
the brakes on cars when made up into 
trains before departure, and also for use 








873 COMPRESSED AIR. 

































































ml 
re _f"}- 
a 
= (e= rr o.oo 7 
¢ Cae — 
as 
2 K+ a (1 
Ls COCK 
“ies i 
a &- 
| WY 7 
; . - Pl SQ Lose coupLina 
<—-— 9°—-> 
C " - - —_ = 
\_ = —— ai 




















i ar | 


on the repair track, both for testing 
brakes and for facilitating the work of 
repairs. With such a plant the inspec- 
tors and repair men have compressed air 
“on tap” at all times and are, therefore, 
not compelled to wait for the locomotive 
to be attached to the train before it can 
be tested, thus eliminating all delays and 
having the train ready to leave when the 
engine is attached. 

About three years ago the Lake Shore 
& Michigan Southern R. R. Co. estab- 
lished at West Seneca, near its eastern 
terminus, a new freight yard, in which 
a compressed air plant was_ installed 
which meets all requirements in this 
line. 

Compressed air is furnished by a duplex 
compound air compressor, having a 
capacity of 342 cubic feet of free air per 
minute. It is located in the machine shop 
near the round house and delivers the 
air into a storage reservoir of about 100 
cubic feet capacity located outside of the 
building. This storage tank is chiefly 
for the purpose of equalizing pressure 
and for collecting moisture, for the larger 
part of the storage capacity of the plant 
is contained in the 25,000 feet of distrib- 
uting pipes which are laid through the 
repair and inspection yards and have a 
volume, approximately 3,000 cubic feet. 
A safety valve is provided on the storage 
tank, which limits the pressure to 105 
pounds per square inch, although a reg- 


FIG, 





I. 


ulator on the compressor controls the 
pressure in such a way that there is 
seldom, if ever, any use for the safety 
valve. 

The main feed pipe is 2 inches in diam- 
eter and is laid on top of the ground, 
where possible, and boxed in, to a point 
near the yard office, from which branch 
pipes of 1% inches diameter extend to 
the repair and inspection yards. 

The repair yard consists of six tracks, 
in two groups of three each, the entire 
space being planked over level with the 
top of the rail. Four lines of 1% inch 
pipe are laid through this yard, located 
midway between the tracks and fastened 
to the planking by 3 inch staples, each 
group being provided with a cut-out cock, 
so that it can be shut off for repairs with- 
out affecting any of the other lines. Con- 
nections for attaching hose are provided 
at every 50 feet, and are made of 1-inch 
Westinghouse hose couplings threaded 
and screwed into I-inch cut-out cocks, 
and connected to tees in the pipe lines by 
nipples. These connections are protected 
from the weather when not in use, by cast 
iron boxes, which are shown in Fig. 1, 
and will be described later. 

In the repair yard compressed air is 
used for testing the brakes on cars, and 
also for raising cars, which is done by 
means of pneumatic jacks, consisting of 
a case iron cylinder (Fig. 2) provided 
with a piston, the rod of which extends 
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through the top head and is provided at 
its end with a recessed casting which 
bears against the sills of the car when 
in use. Air is admitted under the piston 
by a %-inch pipe provided with a cut- 
out cock; the inlet port in the lower head 
has in it a small check valve which pre- 
vents the air from escaping through the 
inlet pipe should a leak suddenly occur; 
to lower the piston the air is released by 
a separate pipe and cock. Two jacks 
are used to a car and they are connected 
to the air supply by hose, joined to- 
gether by a Y-shaped nipple, so that 
each jack gets the same pressure and the 
car is raised equally on both sides. ‘T'wo 
sizes of jacks are in use, 10 inches in 
diameter for light cars, and 18 inches for 
loaded ones. The larger jacks are 
mounted on wheels to provide an easy 
means of moving them from place to 
place; the smaller ones are light enough 
to be carried around, although trucks 
are provided which are used when they 
have to be taken any distance. Fig. 4 
shows a pair of the heavy jacks in use 
under a car. 

Air is also used in the repair yard to 
drive a pneumatic drill or boring ma- 
chine, and also to furnish blast for the 
blacksmith forge. 

In the inspection yard there is an air 
line of 1% inch pipe for every two tracks. 
It is laid on top of the ties, close to the 
rail and fastened by %-inch staples. 
Connections similar to those on the re- 
pair track are provided every 100 feet 
and are enclosed on three sides by a cast 
iron casing, resting on the tie, the top 
and open end being closed when not in 
use by a hinged cover and end, which is 
turned out of the way when the test hose 
is connected. Fig. 1 shows the connec- 
tion and box and their arrangement on 
the track. Wedge shaped pieces of tim- 
ber are fastened on each side of the box 
on top of the ties, to prevent trainmen 
who are walking along the track from 
stumbling over the obstruction. On ac- 
count of the length of the lines in the 
inspection yard, expansion joints had to 
be provided, which are in the form of U- 
shaped connections between the ends of 
sections of the pipe 300 feet long, and 
are made up of a union, nipples, elbows, 
hose nipples and short pieces of hose, as 
shown in Fig. 5. These joints are en- 
closed in boxes, protected bv wedges, like 
the regular connection boxes. Each sep- 
arate line is provided with a cut-out 









































874 
RELEASE " 
COCK 
\ } 
A! 
cuT OUT 
' on y cock 
= OS 4 
V) La 
= V) “4 
& | a y Sipe 
ly % rae 
| fs} y 
N 
Y 
J} 
| yl 
GHECK VALVE 
Fie. 2. 


cock. The pressure of the air is reduced 
by means of a reducing valve to 70 lbs. 
before it passes into these pipes and the 
testing is done by means of an engi- 
neer’s valve mounted on a wheel barrow 
and connected to the pipe line and the 
train by hose. After a train has been 
tested the train. pipes are left charged, 
so that when the locomotive is attached 
no time is lost in pumping up the train. 

Another plant at West Seneca, which 
depends largely upon compressed air, but 
“which is separate and independent from 
that provided for the repair and inspec-. 
tion work, is that for supplying water 
for the various purposes around the yard, 
and also for elevating sand for use in 
locomotive sand boxes. 

The water is taken from seven driven 
wells and also from a creek near by. The 
wells are from 100 to 105 feet deep, and 
the one in the creek is about 20 feet 
deep. Compressed air, at 60 lbs. pres- 
sure, is supplied by a straight line air 
compressor, having a capacity of 384 
cubic feet of free air per minute, two com- 
pressors being provided to always have 
one ready in case of emergency. The 
principles of the Pohle air lift are made 
use of to bring the water to the level of 
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Fic. 3. CLASS H DUPLEX AIR COMPRESSOR. 
I, S. & M. S. Ry. 
the yard. ‘The wells are of 6-inch pipe 


in which a piece of 2%-inch pipe extends 
almost to the bottom and a 34-inch air 
pipe runs down on the outside and en- 
ters the 2'%-inch pipe near its bottom. 
The escaping air draws the water up 
with it and delivers it through the 2%- 
inch pipe into a main, which carries it 
to a large surface well of 100,000 gal- 
lons capacity, which is floored and 
housed over and provides a place for the 
two air compressors and also two water 
pumps, which deliver the water from this 
well to the storage tank of 100,000 gal- 
lons capacity, 35 feet above the ground. 
From this point it is distributed to stand- 
pipes and hydrants at different points of 
the yard. The water pumps have a ca- 
pacity of 500,000 gallons per day and are 
also in duplicate. 

Sand for use on locomotives is thor- 
oughly dried by steam and delivered by 
the drier near the floor level of the sand 
house, and is then blown from there to 
a reservoir on the upper level, from which 
it flows by gravity to the sand box of the 
Iccomotives through pipes with flexible 
joints. The apparatus for elevating the 
same consists of a 2-inch vertical pipe 
into the lower end of which a 34-inch pipe 
extends, drawn down to a %-inch noz- 
zle, and when air is allowed to escape 
through this nozzle it draws the sand up 
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with it and deposits it in the reservoir 


on top. 
In the use of this apparatus it was 
found necessary to get rid of the mois- 


ture in the air by passing it through a 
chamber where the moisture could pre- 
cipitate and be drawn off by a cock at 
the bottom. 

The air compressors used in connection 
with these plants deserve more than a 
passing mention, as by their use a large 
saving is effected over the cost of oper- 
ating other machines for doing the same 
work, 

The compressor used in connection with 
the testing tracks and repair yard is a 
class H, Ingersoll Sergeant duplex steam 
driven air compressor with compound air 
cylinders (Fig. 3), having 10-inch steam 
and 16 and 10-inch air cylinders with a 
stroke of 10 inches, giving with 150 revo- 
lutions a capacity of 342 cubic feet of free 
air per minute. The steam cylinders are 
provided with plain slide valves driven by 
eccentrics. 

The compressor used in connection 
with the water supply is a standard type 
made by the same company. 

It still seems to be a mooted question 
among some railroad mechanical men as 
to what is the most economical machine 
for compressing air for shop use. Nat- 
urally the first machine used for this pur- 
pose at railroad shops was a locomotive 
air brake pump, of which there are al- 
ways some spare ones on hand, and 
these can be used without their cost ap- 
pearing on the books as a_ new invest- 
ment. As the uses to which compressed 
air is put increased more than one pump 
was found to be needed to supply the 
demand and it was soon found that while 
there was no material outlay chargeable 
to shop equipment, there was quite a 
marked difference in the consumption of 
coal in the boilers, and it is now almost 
universally conceded that while the air 
brake pump is the best machine that can 
be procured when used in its legitimate 
sphere, i. e., on the locomotive for sup- 
plying air to operate the brakes, it is a 
very wasteful one when used to furnish 
a large supply for a shop plant, where 
floor space and water for cooling pur- 
poses are readily obtained, and the 
installation of an air compressor will 
soon show a marked decrease in coal con- 
sumption and repairs. Even when the 
demand for air is not sufficiently large to 
warrant the purchase of an independent 
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compressor, one driven by belt by the 
shop engine will show almost as much 
economy as a steam driven one. 

On the locomotive the air brake pump 
runs comparatively slow, not pumping a 
very large amount of air, as after the 
train is charged it is only necessary to 
supply what is lost by leakage, except- 
ing after brakes are released, when a few 
strokes of the pump will usually bring 
the pressure up to the maximum, and the 
repairs therefore are comparatively light. 
When used, however, to supply the large 
and constant amount of air needed in a 
shop plant, the wear and tear is consider- 
able and the pump has to be repaired and 
many parts renewed at very short inter- 
vals. 








FIG. 4. 


Some years ago the Westinghouse Air 
Brake Co. conducted a series of tests to 
ascertain certain data in regard to the air 
brake pump as compared with air com- 
pressors, from the results of which tests 
some figures have been selected, which 
are given below. 

The 9%-inch air brake pump com- 
presses about 45 cubic feet of free air 
per minute to go lbs. pressure, or 2.5 cubic 
feet per pound of steam. A two-stage 
compressor, operated by compound non- 


condensing engine, showed 13.7 cubic feet 
ol air per pound of steam. Assuming that 
the compressor which has been described 
as supplying air for the repair and test- 
ing yard at West Seneca delivered on an 
average 250 cubic feet of air per minute, 
which is less than 60 per cent. of its ca- 
pacity, and assuming further that on ac- 
count of having only a simple engine in- 
stead of compound, the free air com- 
pressed was only 10 cubic feet per pound 
of steam, which is probably too low, we 
would obtain a consumption of 
250 X 60 

= 1,364 lbs. of water per hour, 

II 

which would require, assuming 8 Ibs. of 








AIR JACKS IN POSITION UNDER CARS. 


water evaporated by the boiler per pound 
of coal, 170 lbs. of coal per hour. 

To compress the same amount of air by 
means of 9'%-inch air brake pumps would 
require four or five of these, compressing 
2.5 cubic feet per pound of water, which 
at the same figures as given would require 
250 X 60 
-————- = 750 lbs. of coal per hour, or 4.4 

25xX8 
times as much as required by the com- 
pressor. 
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Assuming a service of 300 days of 10 
hours each per year, with coal at $1.00 
per ton, the cost of fuel would be 170 X 
3,000 X $1.00 = $255 for the compressor, 
and 4.4 times as much, or $1,122, for the 
pumps. The price of coal is taken at a 
minimum figure and the difference in 
cost will be much more at the price that 
is usually paid. 

The consumption of water would be 
about as follows: The boiler would have 
to evaporate for the compressor 1,364 lbs. 
ot water per hour, or about 481,400 gallons 
per year, for the air brake pumps 6,000 
lbs. per hour, or 2,118,000 gallons per 
year. The compressor would further re- 
quire for cooling purposes about five gal- 
lons per minute, or 900,000 gallons per 
year, making a total consumption of 
1,381,400 gallons, which at 3 cents per 
1,000 gallons is a conservative figure, and 
would amount to $41.44, while the cost of 
water for the air pumps would be $50.82. 

The market price of a compressor of 
about the size and kind mentioned is ap- 
proximately $1,700, while that of one 9% 
inch air pump is $125.00. Allowing 5 per 
cent. annually for interest on equipment 
and 10 per cent. for wear and tear, the 
latter being high for the compressor and 
low for the pump, and tabulating all the 
above figures we get the following: 
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From which it will be seen that the 
cost of running the air brake pumps 
would be 2.4 times as much as that of the 
compressor and the latter would save its 
cost, On running expenses alone, in a little 
over two years, or would almost save the 
difference in first cost during the first 15 
months. 


It might be urged that air brake pumps 
could be used which had previously been 
in service on locomotives and that there 
would then be no expense for first cost. 
Nevertheless the pumps would have been 
paid for at some previous time, and they 
represent the investment of a _ certain 
amount of money, so that the interest and 
depreciation should still be considered in 
their running expenses. When old pumps 
are used for shop purposes, it is usually 
the 8-inch pumps that are taken which 
have been replaced on locomotives by 
those of larger capacity; these may be 
valued at $100 each, although the cost of 
a new one at the present time is higher. 

Reverting to the tests referred to as 
made by the Westinghouse Air Brake 
Co., it was found that an 8-inch pump 
compressed 1.85 cubic feet of free air per 
pound of water. It would therefore re- 
quire, using the same figures as before, 
250 X 60 


———-- = 1,014 lbs. of coal per hour to 
1.85 x8 

pump the same amount of air by means 
of 8-inch pumps, or six times as much as 
required by the compressor, and the cost 
per year would be $1,530. The water con- 
sumption of the pumps would be 2,455,200 
gallons per year, costing $73.65. Tabu- 
iating these figures we have the following: 


Expense for 1 year. 
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From which it will be seen that the 
8-inch air brake pumps will cost more 
than three times as much as the air com- 
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pressor to operate, and that the compres- 
sor will pay for itself in less than a year 
and a half. 

When it is further considered that the 
compressor requires, if anything, less at- 
tention than a number of pumps, that the 
consumption of oil would certainly be less 
for the compressor, and that the cost of 
repairs would be considerably in its favor 
it would seem that a railroad which con- 
tinues the use of air brake pumps for shop 
purposes is maintaining a losing invest- 
ment.—Railroad Car Journal, 








Miscellaneous Applica- 
tions of Compressed Air 
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The Use of Pneumatic Rammers. 


Power rammers for heavy work in 
foundries are comparatively recent in- 
novations, but from their simple construc- 
tion and the enormous amount of work 
that they will accomplish, they are being 
rapidly adopted in this country and in 
Europe. 

The method of erecting and using the 
Pneumatic Rammer is simplicity itself, 
and we have many different devices for 
suspending it and adapting it to any class 
of work. 

By the use of this machine one man 
can readily do the work of from eight to 
twelve men using hand rammers. All he 
has to do is to stand in the pit and direct 
the blows of the rammer, moving the 
machine about over the work by means 
ot the handles. 

This rammer uses air at a pressure of 
about 80 pounds per square inch and 
strikes from 250 to 300 blows per minute. 
The air supply is absolutely under the 
control of the operator and he can thus 
regulate the force of the blow to the ut- 
most nicety and start and stop the ram- 
mer at will. 

The maximum force of the blow deliv- 
ered by this machine is over three hun- 
dred and fifty pounds, while the average 
blow from a hand rammer is estimated at 
forty pounds. On the other hand the 
Pneumatic Rammer can be made to strike 
blows so light as to barely crack a watch 
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crystal. The entire regulation is accom- 
plished by a simple movement of the con- 
trolling valve. 

Progressive foundrymen will readily ap- 
preciate the advantages arising from the 
use of a machine of this kind. It is not 
only the great rapidity with which the 
work may be done that makes the Pneu- 
matic Rammer a success, but the fact that 
the molds may be rammed much harder 
than is usually accomplished by hand 


labor. 
It is possible to avoid entirely any 
“straining” in the mold with a conse- 


quent loss of metal and the frequent re- 
jection of castings on account of “‘over- 
weight.” The latter point will be espe- 
cially appreciated by steel founders. 

If a sketch is sent to the Philadelphia 
Pneumatic Tool Co., Phila., showing the 
conditions to be met in any peculiar class 
of work, they will devise and furnish 
a means of suspension that will exactly 
meet your requirements. For ordinary 
plain work or pipe work standard devices 
meet most demands. 

The smallest size Pneumatic Rammer 
requires no suspension, as it is light 
enough to be carried about by one man 
without difficulty. 

They wiil be glad to furnish one of these 
machines to responsible foundrymen of 
ten days’ trial. They are fully guaranteed 
against cost for repairs for one year from 
date of purchase. 


Air Jet Pumps. 


During a recent trip to the Missouri- 
Kansas zinc mining district I made quite 
a study of pumps, and the idea of using 
air in this mine pumping service occurred 
to me, and abides with me still. I started 
in as a matter of curiosity, for there is a 
prevalence of curious old walking beam 
pumps in that locality, but in studying the 
causes for the existence of this old curious 
pump in such numbers I came to study 
the requirements of the mines, which lead 
to an impression that air might enter as 
a factor of some magnitude in this in- 
dustry. The mine depth will average 
about one hundred feet—varying from 
forty to two hundred—and quite a variety 
of pumps are in use. The old walking- 
beam pump is nothing but a straight pipe 
with a working barrel and piston near 
the bottom end, and it has peculiar ad- 


vantages during the process of shaft 
sinking which accounts largely for its 
continued use. It is provided with a slip 
joint below the working barrel, which 
can be extended as the shaft deepens—to 
about twelve-feet—and then there is only 
a top joint to screw on when the opera- 
tion may be repeated. Also, it is very 
little in the way—only a pipe standing 
down in a corner of the shaft—and it is 
not so liable to get damaged during the 
firing of a blast, for it presents no work- 
ing points to view, and a few pieces of 
plank stood up around it is all that is 
required in the way of protection. It 
seems that no modern pump has yet been 
devised that will meet such requirements 
and the result is that the old lift pump is 
put in for shaft sinking, and usually _ re- 
mains there for continuous service. 

Some years ago there grew up among 
some southwestern sawmills a practice of 
using air for pumping under some pe- 
culiar conditions. There was plenty of 
water to be had—under ground—and the 
casiest, quickest and cheapest way to get 
it was to drive pipes, or bore wells. The 
depth of the water under ground was such 
that to suck it out with a surface pump 
was not satisfactory, and to put a pump 
down to the water called for the digging 
of a shaft. A builder of air compressors 
conceived the idea of running an air pipe 
down inside of the well or driven pipe and 
forcing the water out with compressed 
air—and it worked to the general satisfac- 
tion of the users. 

Now, when I got to studying this mine 
pump question that using of compressed 
air to drive water up a pipe came to my 
mind and I began to make inquiries con- 
cerning its use—if it had been tried. It 
looked as if this ought to simplify the 
thing, even beyond that of the old walk- 
ing-beam pump, but I was turned down 
in my ideas at first start by the theory 
that it requires something like sixty per 
cent. of the well to be filled with water 
before the air service could be made to do 
the work, or, in other words, if one want- 
ed to pump water from a forty foot mine 
he would have to have a well pipe a hun- 
dred feet deep. Of course I knew a little 
something about this matter, and could 
understand that it would require a little 
water at the bottom of the well, but I 
did not like being stumped with the idea 
in such strong terms. I suggested that 
the pumping service could be divided into 
relays up along the pipe, and before leav- 
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ing the territory I found that there was 
something being done in that line. A 
man was driving water out of a mine with 
air and said he could handle it all right 
with a depth of ten feet in the bottom of 
his pipe. I think his well was something 
like a hundred feet deep, and the way he 
did it was something like this: He had 
an air jet at the very bottom of the pipe— 
piped down inside the main pipe—and 
about half way up he had another that 
would open when the water reached that 
point going up the pipe, and this one 
would then take up the burden of the 
work. 


The idea that is still clinging to me is 
something after this plan; it seems to me 
that a series of air jets could be so ar- 
ranged, with a line of small piping inside 
the main water pipe, that water could be 
lifted from any depth, and I offer the idea 
ior study and experiment. A pump after 
this plan would be even less in the way, 
and more convenient in shaft sinking than 
the old lift pump that has clung on so 
long, but whether the idea is practical or 
not I am not able to say just now, and 
can only offer the matter herein as a sub- 
ject for consideration. The valves along 
the line would seem to require some au- 
tomatic appliance for their operation, etc., 
but it looks plausible. Taylor. 


The contribution above appears to be in 
the line of compounding what is known of 
the Pohle Air Lift Pump which ordinarily 
lifts the water in one stage. The idea has 
been suggested before and we show a 
sketch outlining the method. This system 
has been adopted somewhere, but we do 
not know just where, and are not ina 
position to say anything as to its economy. 
It can readily be seen where it would have 
advantage over the old Cornish or walking- 
beam pump, as it would not require packing 
or replacing of parts. The Pohle Air Lift 
system having none of these and consisting 
simply of two properly proportioned pipes 
without valves or barrels instead of the 
Cornish or walking-beam type of pump. 
An ordinary sinking pump of the Cameron 
type is frequently used and operated with 
compressed air. Such a pump is subject 
to wear because of grit or acid in the water 
just as is the Cornish pump. The Air Lift 
possesses many advantages in pumping 
water where the conditions admit its use. 
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COMPOUND AIR LIFT PUMP, 


In this sketch the 
pump is shown 
spread out, in order 
to illustrate and de- 
scribe it more clear- 
ly. Inthe mine,and 


especially -in the 
sump, the several 
stand pipes or wells 
are closely bunched 
together and need 
not occupy more 
than two feet square 
for a pump of 300 
gallons capacity per 
minute. 
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Air Compression at High Altitudes. 
The Reasons Which Cause Air Com- 
pressors to Give Less Efficiency 
at High Altitude. 


Mines and Minerals, by 
Robert Peele. 
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Because of the diminished density of 
the atmosphere at high altitudes, air com- 
pressors do not give the same a in 
mountainous regions as at sea level. Their 
effective capacity is reduced by reason of 
the smaller weight of air that is taken 
into the cylinder at each stroke. It is 
necessary, therefore, to make a deduction 
from the normal output of a compressor 
of given size, working with air at ordi- 
nary atmospheric pressure. 

This matter is of special importance in 
connection with mining operations, be- 
cause sO many mines are at considerable 
elevations above sea level. The rated ca- 
pacities of compressors, as given in the 
makers’ catalogues, are for work at nor- 
mal barometric pressure. This reduction 
in output is usually tabulated also in the 
catalogues, and must receive due consid- 
eration in order to avoid serious errors in 
ordering compressors. For example, the 
volume of compressed air delivered at 60 
pounds pressure at an elevation of 10,000 
feet is only 72.7 per cent. of the volume 
delivered at the same pressure by the 
same compressor a sea level. In other 
words, a compressor which, at sea level, 
will supply power for ten rock drills, will, 
at an elevation of 10,000 feet, furnish air 
for only seven drills. It should be ob- 
served that the heat of compression in- 
creases with the ratio of the final abso- 
lute pressure to initial absolute pressure. 
Therefore, as this ratio increases with the 
altitude, more heat will be generated by 
compression to a given pressure at high 
altitudes than at sea level, and there is 
a corresponding increased loss of work 
due to the subsequent cooling of the air. 

Contrary to a common impression, the 
volume of compressed air delivered by a 
given compressor is not proportional to 
the barometric pressure, nor is the power 
consumed in producing a given volume of 
air at a given pressure the same at all 
altitudes. As a matter of fact, the volume 
of air furnished by compressors of equal 
capacity, working at different heights 
above sea level, diminishes at a some- 
what slower rate than the barometric 
pressure, but the power consumed in pro- 


ducing a given volume of compressed air 
increases with the altitude. Take one 
compressor working at normal baromet- 
ric pressure, assumed for convenience to 
be 15 pounds, and another w orking under 
an atmospheric pressure of 10 pounds, 
corresponding very nearly to an elevation 
of 10,000 feet. The first, if compressing 
to 6 atmospheres, will produce a gauge 
pressure of (15 X 6) —15=75 pounds. To 
produce the same gauge pressure the sec- 
ond compressor must work to an absolute 
pressure of 75+ 1085 pounds. ‘This, 
divided by the atmospheric pressure of 10 
pounds, gives 8.5 atmospheres required 
from the second compressor. The ratio 


between the two, — = 0.706, 
8.5 
relative volumes of compressed air pro- 
duced under the assumed conditions. This 
is to be compared with the ratio between 
the corresponding barometric pressures, 
10 
which is — = 0.666. 
15 

The indicated horsepower per cubic 
foot of piston displacement decreases as 
the altitude increases, but this decrease 
is not proportional to the altitude. To 
compensate for the increase of piston dis- 
placement per horsepower, when com- 
pressing to a given gauge pressure at high 
altitudes, some builders make the air cyl- 
inders of compressors for mountain work 
of larger diameter than those at sea level, 
for the same size of steam cylinder. 

It is sometimes argued that compres- 
sors whose inlet valves are under some 
mechanical control are of special advan- 
tage for work at high altitudes. While 
there is a measure of truth in this the 
possible saving which may be effected is 
necessarily small. The matter presents 
itself as follows: If the valve resistance 
be reduced by introducing mechanical 
control, so that, under normal conditions 
at sea level, the inlet air begins to enter 
the cylinder a little earlier in the stroke, 
the volumetric capacity of the compressor 
is increased. The loss due to resistance 
of the valve springs, etc., which may be 
taken as a constant at 0.75 pounds for 
ordinary poppet valves, becomes propor- 
tionally of greater and greater conse- 
quence as the altitude increases, because 
its ratio to the atmospheric pressure is 
increased. The percentage of saving ob- 
tained by eliminating the spring resist- 
ance, though small at sea level, therefore 


shows the 
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bears an increasing ratio to the atmos- 
pheric pressure as the altitude increases. 
In other words, the inlet valve which pre- 
sents the smallest resistance at normal at- 
mospheric pressure will be the most 
economical valve as the atmospheric 
pressure decreases. 

According to the statement made above, 
the greater the altitude above sea level 
the smaller will be the ratio between the 
final pressure at delivery and the  at- 
mospheric pressure, that is, the ratio of 
compression. It is evident, therefore, that 
the percentage loss due to piston clear- 
ance increases with the altitude. It may 
be questioned whether it is worth while 
to adopt stage compression for the ordi- 
nary pressures used in mining and tun- 
neling, but the case is materially altered 
at high altitudes. For example, if it be de- 
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Hoadley-Knight Auto-Truck. 


Following are illustrations and descrip- 
tions of compressed air propelled vehicles 
showing the development in the line of 
the auto-truck. The New York Auto- 
Truck Co. has been carrying on a line of 
experiments to demonstrate the feasibility 
of compressed air vehicles for street haul- 
age. Notwithstanding the fact that with- 
out pipes in the streets for the transmis- 
sion of compressed air there can be no 





HoaDLEY-KNIGHT TRACTOR PULLING RAILROAD CARS. 


sired to produce a gauge pressure of 75 
pounds at an altitude of 5,000 feet, 7.15 
compressions are necessary. At sea level 
this ratio of compression would produce 
a gauge pressure of 105.1 pounds. So far 
as the losses due to piston clearance are 
concerned, therefore, it is as reasonable 
to employ stage compression for a gauge 
pressure of 75 pounds at 5,000 feet eleva- 
tion as for 105.1 pounds at sea level. In 
a compound compressor, too, it must be 
remembered that there is but one clear- 
ance space; that in the low pressure, or 
intake, cylinder. The value of the in- 
tercooler also increases with the altitude. 
—Mines and Minerals. 


compressed air automobile, experiments 
along these lines bring us nearer to the 
desired “public supply.” 

The first carriage of this type was built 
in 1895 and 1896, to establish the general 
principles, the mileage, regulation and 
control by this power. The power was 
applied by a Hoadley-Knight motor. It 
was found that on one charge it would 
run 14 miles and ascend a grade of 20 
per cent. at eight miles an hour. Air was 
reheated by a small coal fire. 

The second vehicle was the factory 
truck for handling heavy weights around 
the factory yards at Worcester, Mass.; it 
was capable of carrying ten tons. This. 
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vehicle had no provisions for reheating, 
as it was not required to run long dis- 
tances, and it could be recharged at any 
moment. 

With this development to demonstrate 
the power and feasibility of compressed 
air a tractor was built, which was a sort 
of compressed air locomotive. The power 
was controlled by the feet and the steer- 
ing was done by the hand. Controlling 
treadles extended out from the standard 
in front of the driver’s seat, convenient as 
a footrest. By pushing one foot down 
the vehicle was caused to go forward, and 
by pushing the other foot down it was 


The tractor may be seen hauling rail- 
road cars and also pulling coal wagons on 
the streets of Worcester, Mass. Other 
tractors were built on similar lines, and 
were used in Providence, R. I., at the 
works of the International Power Co., 
for factory work. In connection with a 
low-gear truck, the forward wheels of the 
low gear being dispensed with, and its 
forward end being hung by a link under 
~ rear axle of the tractor, thus making 

“lorry” of the tractor. This was fol- 
aaa by the auto-truck, which was 
adapted to carry a load on its back, and 
represents the most powerful automobile 
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AUTO-TRUCK IN FACTORY WORK. 


caused to go backward, while putting 
both feet down in a medium position 
brought the vehicle to a standstill. This 
tractor is said to have developed 100 H.P. 
and to have hauled 40 tons on railroad 
‘cars. Hot water under 600 pounds steam 
pressure was used for reheating. 


which has yet been produced. It is cap- 
able of carrying a load of ten tons up a 
grade of 10 per cent. The view shown 
in Figure 4 was taken in Providence, R. I., 
doing factory work, hauling castings of 
the largest size. It was afterwards taken 
to New York and used there (See Figure 
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5) for hauling lumber. The weight of the 
load shown is 18,000 pounds. This truck 
is the prototype of other trucks now being 
built by the International Power Co., and 
they differ in points, weights and ma- 
terial. The weight of the new truck is 
much less and the material of a character 
designed for permanency. 














Special Edition of Catalogue No. 9 has 
been issued by the Chicago Pneumatic 
Tool Co. and comprises interesting illus- 
trations of that company’s varied appli- 
ances. Some of the newer applications 
shown are the oil rivet forge, piston air 
drill at work in blast furnace, and driving 
boring bar in coal mining, also operating 


the devices made by the C. P. T. Co. The 
letters from the largest ship-building con- 
cerns in the United States are unusual in 
the matter of giving detailed instead of 
general facts. The book is desirable and 
can be procured by request. 


COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editorof COMPRESSED AIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions. 

We request that the rules governing such corre- 
spondence will be observed, viz.. all communica- 
tions should be written on one side of the paper 
only ; they should be short and to the point. 





What is the Cause of Thunder? 


To the Editor of Electrical Review: 
What is the cause of thunder, meaning 
the cause of the noise? We do not know. 








TRACTOR HAULING COAL WAGON. 


the Tynan Patent Side Light Cutter and 
boring an undercut in a bank of salt. The 
utility of the air drill is quite past enu- 
Mmeration, since it suggests new uses un- 
der new conditions. The Catalogue is 
the organization under one cover of all 


The thunder, we know, is a result of the 
phenomenon we call “lightning,” but just 
what it is has not been as yet adequately 
determined. The electric discharge pro- 
duces a variety of effects, physiological, 
luminous, calorific, magnetic, mechanical 


- ————— 
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and chemical, whose characteristics are 
more or less well recognized. It is fair to 
presume that we must hunt for the cause 
of the noise in the calorific, mechanical or 
chemical attributes. 

Most of the authorities in definition say 
thunder is the noise immediately following 
a flash of lightning, and is due to the dis- 
turbances of the air caused along its path 
by the discharge, and they let it go at that. 
It may be that the real explanation will 
be found partly in each of the calorific, 
mechanical and chemical actions. A mere 
disturbance of the air is hardly an ade- 
quate reason. We have too little evidence 
to go upon. The heating effects, so-called, 
may have some bearing. We know the 
spark will inflame ether, alcohol and some 
of the hydrocarbon gases: yet it does not 
ignite gunpowder, except by the help of a 
wet string which becomes heated. A 
Leyden jar charged and discharged sev- 
eral imes in rapid succession 
heated. All solid conductors become 
heated by it. But does air? Mechanical 
effects are numerous and usually disas- 
trous to any solid body not a good con- 
ductor. We are shown by Kinnersley’s 
thermometer that some effect is produced 
on a body of water, but it is asserted not 
to be due to any increase of temperature 
in the air. 

The chemical effects are most varied. 
Priestly found a reduction of volume in 
moist air by passage of the spark 
(which may be significant), and that the 
air became acid. Cavendish found this 
was due to the formation of nitric acid 
by the chemical action of the discharge. 
Compound gases are readily decomposed, 
but air is not a compound gas; it is 
merely a mixture of oxygen and nitrogen 
and neither of its constituents is com- 
bustible. One assists combustion of other 
bodies, while the other is inert in that 
sense. 

But we may get some light on the sub- 
ject yet from the indefatigable army of 
electrical investigators. Possibly the re- 
searches in the liquefaction of gases may 
help out. In a recent paper on the sub- 
ject, it is stated that ozone liquefies at at- 
mospheric pressure at a temperature of 
135.4 degrees Fahrenheit, and that it is 
easily exploded. Now, it is well known 
that the electric discharge produces this 
so-called allotropic oxygen in great abun- 
dance. According to Priestly, the elec- 
tric discharge effects a reduction of vol- 
ume in moist air, which would indicate 


becomes 


ordinarily a fall of temperature. Moist 
air is the usual atmospheric condition 
during lightning flashes. Possibly the 
stream of innumerable sparks in a stroke 
of lightning produce a cumulative or in- 
tensive effect, first lowering the tempera- 
ture, then forming ozone, then causing 
its liquefaction and finally its explosion, 
or perhaps detonation, which expresses 
more accurately the terrifying crash fol- 
lowing or accompanying a _ lightning 
stroke near at hand. This is mere specu- 
lation and I give it for what it is worth. 
M. 

Hoboken, N. J., January 27, 1900. 

The above correspondence is taken from 
the Electrical Review of January 31st last, 
and it opens a field for discussion, the 
result of which may not only account for 
the phenomena of thunder and lightning, 
but also of hail. The recent developments 
in electricity has not given us any evi- 
dence that it is the direct cause of any of 
these phenomena. 

The developments in Liquid Air, how- 
ever, would lead the writer to ascribe to 
that process the cause of each of them. 
During the past summer the writer took 
with him to his home in the suburbs of 
New York, a small quantity of liquid air 
with which to make some experiments. 
Among others, some of the liquid was 
poured into a bowl. of water. Immedi- 
ately globules of ice were formed. The 
ice thus formed is very different in ap- 
pearance to natural ice, and by the coin- 
cidence of a hail storm the same even- 
ing the similarity of the globules and balls 
of hail was detected. The two are prac- 
tically alike in shape and color. 

Following up this clue to a conclusion, 
the process of the production of hail, 
lightning and thunder can be understood 
or at least an idea that may perhaps give 
a better understanding of these phenom- 
ena. The mechanical process of liquefac- 
tion of air is that air is compressed and 
cooled down until it liquefies. © When 
liquefied it combines the elements of 
cooling, lightning and thunder. 

It is well known that air may be com- 
pressed to almost any pressure by falling 
water, but it must be enclosed. Now we 
must assume that a cloud hanging heavy 
in the atmosphere begins to descend when 
it precipitates what we call rain. Natut- 
ally at the beginning of the descent it 





yn, 
uil, 
od 
ive 
m- 
AC- 
nd 
1en 

of 


in- 
ing 
we 
AVY 
nen 
ur- 





COMPRESSED AIR. 886 


creates a pocket or vacuum between itself 
and the clouds hanging above it. The 
draft produced induced the next cloud 
above to also descend, and it would do so 
with much more rapidity than the first 
one. As the first cloud approaches the 
earth it meets with a certain resistance, 
consequently with the first cloud’s re- 
tarded progress and the second cloud 
travelling through the pocket the air be- 
tween would be compressed to the whole 
extent of the pressure which would be 
exerted in the chase of the one by the 
other, whatever that might be. Another 
condition presents itself here, and that is 
that air compressed by falling water is 
practically dry, and this dryness is more 
or less essential to liquefaction. It is easy 
to perceive that air under these conditions 
would soon liquefy. When liquefied it 
would have the effect upon the atmos- 
phere that would produce hail, lightning 
and thunder. Because hail is different 
from snow it is necessary that it should 
go through a different process of crystal- 
ization. Drops of water falling must come 
in contact with something besides cold: 
cold would have the same _ invariable 
effect on drops of water, and if it was 
produced by intense cold why is not all 
of the rain frozen at the same time? Cold 
does not disintegrate: It cannot. 

A fierce gale of wind always precedes a 
fall of hail, and this is another proof of 
the pocket spoken of. In the matter of 
thunder, it may be explained that lique- 
fied air cannot be confined and when it 
has travelled in the pocket which it went 
into for a distance it certainly comes in 
contact with warmer strata of atmosphere 
and the instant it does there is an explo- 
sion that would not only produce a loud 
noise, but would also produce light from 
its own vehemence. 

There are some existing conditions 
which are not mentioned above. For in- 
stance: Hail does not always fall when 
there is thunder, at least, we do not al- 
ways see it. It may fall in some other 
locality, because hail sometimes falls on 
one side of a street and not on the other. 
There are summer heat flashes of light- 
ning that are quite unexplainable by these 
arguments, but where violent concussion 
and accompanying light take place the 
coincidences are so evident that the idea 
of liquid air being the source is certainly 
more than a theory. 5. BD. #. 


PATENTS GRANTED JAN., 1900. 
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640,184. AIR-PROPELLER, 
ner, Jr., Toledo, Ohio. 
1899, 

An air-propeller, comprising an arbor, 
having mounted thereon a spider, and two 
or more concentric series of buckets se- 
cured to the spider, the buckets of the suc- 
cessive series increasing in capacity and di- 
minishing in number from the periphery in- 


ward proportionally to the radial velocity 
of each series. 


Andrew Duff- 
Filed April 15, 


640,318. APPARATUS FOR DRYING AIR. 
Alfred T. Perkins, Chicago, Ill. Filed 
ener 13, 1896. Renewed November 21, 
899. 

A battery for cooling air and for precipi- 
tating the moisture contained therein, con- 
sisting of a cylindrical chamber containing 
ice or other cooling agent, a plurality of 
closed air-receptacles on the outside of said 
chamber, a supply-pipe for air entering one 
of said receptacles, a screen in said pipe 
for breaking up the air into fine particles 
and admitting it in the form of a spray into 
said receptacle, pipes connecting the adja- 
cent pairs of said receptacles arranged al- 
ternately at the upper and lower ends 
thereof, screens in said pipes, and valved 
drip-pipes in the lower ends of said re- 
ceptacles for drawing off the water of con- 
densation. 





640,320. SYSTEM FOR STERILIZING, 
DRYING AND COOLING AIR. Alfred 

T. Perkins, Chicago, Ill., and Frederick 

C, Weber, New York, N. Y. Filed De- 
comber 5, 1896. Renewed November 21, 
The combination with apparatus for ster- 
ilizing air, a compression-cylinder and an 
expansion-cylinder for the air, and a stor- 
age or preserving compartment, of a pri- 
mary separator, a pipe leading from said 
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compression-cylinder to a primary separa- 
tor for conveying the air under pressure at 
a high temperature thereto, a pipe leading 
from said expansion-cylinder to the pri- 
mary separator, a reheater communicating 


with said primary separator, a_supple- 
mentary separator communicating with 
said reheater, a cooler communicating 


with said supplementary separator, a pipe 
connecting said cooler with the pipe lead- 
ing from said compression-cylinder to said 
primary separator, a three-way cock at the 
meeting-point of said pipes, a_ pipe also 
leading from said cooler to said expansion- 
cylinder, a pipe leading from said primary 
separator to said supplementary separator 
for the air from said expansion-cylinder, a 
pipe leading from said supplementary sep- 
arator to said storage-chamber, a pipe 
leading from said _ storage-chamber to 
said compression-cylinder communicating 
with the pipe leading from said _ ster- 
ilizing apparatus, a pipe leading from said 
chamber to the pipe leading from said ex- 


pansion-cylinder, and a_ three-way cock 

therein, 

640,386. PNEUMATIC-TRANSFER-TUBE 
SYSTEM. Sterns F. Jones, New York, 
N. Y. Filed May 17, 1899. 


The combination of a transfer-tube con- 
necting two stations, a door in the tube at 
one station, and air-pump and a motor for 
alternately drawing and driving air through 
said tube, a main electric circuit to control 
said motor, switches at each station to con- 
trol said circuit, a magnet to control said 
door, a local circuit for said magnet, a cir- 
cuit-closer in said circuit operated by the 
switch at one station and a circuit-breaker 
in said local circuit operated by the pass- 
ing carrier at the other station. 


640,890. AIR AND GAS ENGINE. 
Eisenhuth, New York, N. Y., 
to Mamie G. Read, same place. 

A compound gas and air engine, in com- 
bination with high-pressure gas-cylinders 
and high-pressure air-cylinders, of a low- 
pressure cylinder adapted to receive and be 
operated by the exhaust from both the 
high-pressure gas-cylinders and the high- 
pressure air-cylinders, and a vacuum- 
chamber for drawing the exhaust from the 
said low-pressure cylinder. 


John W, 
assignor 


APPARATUS 
Quanonne, 
Filed Feb- 

705,842. (No 


640,946. AIR - EJECTING 
FOR VESSELS. Gustave 
Houdeng-Goegnies, Belgium. 
ruary 17, 1899. Serial No. 
model.) 

The combination of a vessel and with its 
body of compressors operating by reduction 
of volume, a single transmission-shaft act- 
uating the compressors, cranks keyed at 
different angles and connecting the said 
compressors to the said single transmitting- 
shaft, a regulating-reservoir for the contin- 
uity of the air-current, branched pipes into 
which the said compressors and the said 
reservoir force air, ball-valves interposed 


in the said pipes and acting through the 
effect of the vis viva of the air-current to 
moderate’ the latter, distributers connected 
with the said pipes and distributing the 
compressed air over different sections of 
the body independent of one another and 
means for concealing the said distributers 
in the sides of the vessel. 





640,949. AIR - COMPRESSING 
Edward A, Rix, San 
Filed June 30, 1898. 

Claim.—In an air-compressor, having a 
cylinder, piston, and inlet and outlet valves, 
the combination with the inlet-valves of 
mechanism to actuate said valves, and 
means exposed to the pressure in the outlet- 
pipe controlling the operation of said mech- 
anism, whereby the inlet-valves are closed 
at some point of the compression-stroke 
varying with the dependent on the pressure 
in said outlet-pipe or its connection, sub- 
stantially as specified. 


ENGINE. 
Francisco, Cal. 


641,409. AIR PUMP. Charles E. 
Chicago, Ill, assignor to the 
Electric Company, same place. 

The combination with a mercury vacuum- 

pump, of a vessel of mercury connected 
with the exhausting-chamber thereof, an 
air-passage leading into said chamber, and 
a valve controlled by a float in the said 
vessel of mercury and constructed when 
seated to restrict the flow of air through 
said passage and thereby to reduce the rate 
of flow of the mercury initio the chamber, 
whereby the flow of mercury into the cham- 
ber is retarded after a predetermined point, 
substantially as described. 


Scribner, 
Western 


641,384. PNEUMATIC-DESPATCH 
Charles A. Gray, Kansas City, Kans., 
assignor of one-half to John Logan 
Jones and Laurence Monroe Jones, same 
place, Filed April 7, 1899. 

A pneumatic-despatch apparatus in com- 
bination with a pneumatic-despatch tube 
having an opening in one side thereof of a 
valve, lugs upon the upper end of said valve 
a pin extending through the sides of said 
despatch-tube and said lugs, a spiral spring 
upon said pin having one end connected 
therewith and the other end bearing upon 
the under side of said valve, a ratchet- 
wheel on said nin on the outside of said 
tube and a pawl pivotally connected with 
said tube and engaging with the said ratch- 
et-wheel, 


TUBE 
BE, 





641,505. AIR-LOCK FOR CAISSONS, &c. 
Richard S, Gillespie, New York, N. Y. 
An air-lock for caissons, comprising a 
casing having a rounding end portion with 
an opening therein for the passage of a 
bucket, and gates to close said opening, 
the gates being pivoted at the ends and 
shaped and hung so as to follow the walls 
of the casing and form when closed a prac- 
tical continuation of said walls across the 
opening, said gates being geared together 
so as to open and close in unison, sub- 

stantially as described, 
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Berlin, C., Germany. Spandauerstrasse 16-17. 


Makes it a specialty to sell 


Pneumatic Tools and Appliances 





nd 


Compressed Air Machinery in General, 


in Europe. 





American Manufacturers of 


FIRST CLASS TOOLS AND MACHINERY 


in above line, seeking an effective representation abroad, are respectfully 
invited to correspond with the New York Office, 249 Centre Street. 


Seamless Rolled Steel Tubes | 
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In lengths up to 24 feet. 


Representative : 
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H. GLAENZER & PERREAUD, 


Mechanical Engineers, 


1, Avenue de la Republique, 
& 61, Rue de Malte. 
TELEGRAMS: A. B. C. 4TH Eo. 
““BLAKENILES,"’ PARIS. LIEBER’S —- 
“PARIS.’’ (FRANCE.) OR Al's CODES. 
INGENIEURS-CONSEILS POUR INSTALLATIONS D’AIR COMPRIME & 


AGENTS EXCLUSIFS DE 
Chicago Pneumatic Tool Co., 


OUTILS PNEUMATIQUES, 


Curtis & Co. Mfg. Co., 
Geo. F. Blake Mfg. Co.. 


COMPRESSEURS D’AIR AUTOMATIQUES A VAPEUR & A COURROIE 
VERINS PNEUMATIQUES. 


* 











Merrill Pneumatic Pump Co., 


POMPES PNEUMATIQUES. 


Wheeler Condenser. 


CONDENSEURS PAR SURFACE. 
RECHAUFFEURS. 


“COMPRESSED AIR’ 


REVUE MENSUELLE DES APPLICATIONS DE L'AIR COMPRIME. 
ABONNEMENT: 8 FRANCS PAR AN. 

















Messrs. H. GLAENZER & PERREAUD have been the leading 
introducers of compressed air machinery in France. They will re- 
ceive with pleasure correspondence from American manufacturers of 
compressed air machinery, tools, and supplies. 
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NEW YORK, LONDON MARQUETTE BLDG., CHICAGO, ILL., U.S.A. PARIS, BERLIN, BRUSSELS. 
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COMPRESSED AIR MOTOR COMPANY. 





COMPRESS 
AlR MOTORS 


An Independent Motor, under quick control, noiseless, at reason- 
able cost, of high efficiency, free from danger and all objectionable 
features. The most economical system in cost of installation, 
operation and maintenance ever offered to the public. Thoroughly 
tested, both Winter and Summer, and endorsed by prominent 
engineers. 

Cars in size and appearance the same as electric or cable 
cars, the floor being no higher from raii. No paying space occu- 
pied by the air storage or mechanism, all being placed under the 
car floor. 
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RUN AT ANY SPEED DESIRED. OVERCOME GRADES AND SHARP 
CURVES EASILY. EQUIPPED WITH NOISE- 
LESS AIR BRAKES. 

Can be recharged with air in less than two minutes, and 
constructed to run any desired distance. Motors and entire load 
spring supported. Cars can be introduced one at a time on the 
track of any railway, steam, electric, cable or horse. Cars of this 
type performed a daily service of 81% miles each upon 125th 
Street, New York City, for one complete year, during which time 
they ran 32,159 miles, and carried 188,854 cash fares. 

COMPRESSED AIR MOTORS FOR STREET, SUBURBAN AND 
ELEVATED RAILWAYS. 


COMPRESSED AIR MOTOR CO., 


45 BROADWAY, NEW YORK. 
1033 MONADNOCK BLOCK, CHICAGO, ILL. 


— 00 mm 06 8 <a 0 0 <a 600 9 <a 0.1 0 <a 9 0 0 a 6 4 0 4 <6 1 0 em 0.0 <0 9 9 0 <9 4 0 6 4 9 90 0 6 0 ee 0 6! 


me 00 + em 91} em 0) 8) mf) em 00) ce 1 0 em 80 ee 0000 e006 ee 800 em 9) ) <a 5) ee 9) 9 








OOo ae Se? ee 60° a 608 00° <a 000 6 a <2 0 <a 000 <> 000 <a 006 <a 000 <em> 000 <> 00 0 <a 00 0 <a 80 0 <a 00 6 <em> 000 <a 000 << 





COMPRESSED AIR. 








OO OO 


ee —————e 


AMERICAN 
VERICLE 
COMPANY. 


H. D, COOKE j. 0. CAMPBELL, A. H. COOKE, 
President. Engineer Secretary. 


ROOMS 137-145, 
45 BROADWAY, NEW YORK CITY, N. Y. 


An association of engineers and business men has been 
formed to put on a commercial basis for all purposes the best 
form of automobile. 

With few exceptions this question has been dealt with in 
this country as a fad, and while the fact has been recognized 
and confessed by all, that there is a broad field for automobiles, 
no systematic effort appears to have been made to develop their 
uses. There has been lots of talk of applying them to business 
wagons, but little has been done in that direction. Many 
schemes have been devised by what might be termed amateur 
mechanics, who have claimed much, but who have really accom- 
plished but little. 

The men forming this Company have no pet theories or pet 
devices, but desire to go into the market with the best power 
and machine obtainable, applying it to practical work. They 
recognize the fact that there are a number of automobile engines 
in the market now, and that some of them may be developed to 
do the work planned. 

The full development of this industry will not be accom- 
plished by talking. The machines must be put into practical 
use. This will develop defects for which remedies can be 
applied. 

Arrangements are already made to acquire rights for steam 
and gas automobiles, and experiments are being made with an 
air wagon, and this combination is ready to consider any form 
of engine or power that promises to give the results aimed at. 
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This is the only publication devoted to the useful application 
of compressed air, and it is the recognized authority on all 
matters pertaining to this subject. 











—_ NOW IN ITS FOURTH YEAR. 


RATES OF SUBSCRIPTION. & % 


United States, Canada and Mexico, ‘ . . ; per ye ar, $1.00 
All other Countries, : ‘ : : : . ° 1.50 
Single Copies ; . ° . . ; ° -10 


SPECIAL * * *& *& & & & 


Clubs of ten subscribers, ° ° 5-00 


The attention of Engineers, ne rintendents, Rs allroad Master Mec han- 
ics, Manufacturers of Compressed Air Appliances, Students, and all 
others whose association with compressed air require the widest 
knowledge of the application of air power is called to this Special 
Rate. It enables them to place the magazine in the hands of opera- 
tors of compressed air apparatus by club subscriptions at an extremly 
low cost. 


LIST OF BOOKS ON COMPRESSED AIR. 


Volume No. 3, “Compressed Air,” . ; cloth, 2.00 


March, 1898—February, 1899, inclusive. _The twelve numbers of 
** Compressed Air,’’ which make up this volume are profusely illustra- 
ted with fine half-tone engravings and line cuts of a large number of 
important applications of compressed air. The articles contained in 
the above have been widely quoted and treat upon a varied collection 
of air power subjects. 

This volume is valuable for those who contemplate the use of com- 
pressed air, and are investigating its advantages. 


Compressed Air Production, by W. L. Saunders, : cloth, 1.00 
Compressed Air Production or The Theory and Practice of Air Com- 
pression. Just published. By W. L. Saunders. <A practical treatise 


on air compression and compressed air machinery. It contains rules, 
tables and data of value to engineers. 
Compressed Air, by Frank Richards, ‘ * P cloth, 1.50 
Compressed Air, by Frank Richards. Contains practic al information 
upon air compression and the transmission and application of com- 
pressed air, 
Liquid Air and the Liquefaction of Gases, by Prof. T. O’Conor Sloane, 350 
pages, . ° . e ° . e . » 5 2.50 
Experiments upon the Transmission hy Power by Compressed Air in Paris, 
by A. B. W. Kennedy, F. R. 8. Inst. C. E., Emeritus Professor of 
Engineering in University C rely London. The Transmission and 


Distribution of Power from Central Station by Compressed Air, by 
William Cawthorne Unwin, B. 8. C., F. R. 8., M. Inst. C. E., " . §0C. 


The Transmission of Power by Cowpressed Air, by Robert Zahner, M. E., soc. 
Forwarded postpaid on receipt of price. 


‘‘ COPIPRESSED AIR,”’ 26 Cortlandt st., 


New York. 
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means a PERFECT TUBE, 


excelled, 





No. 144 Chambers St. 
NEW YORK 





ut 


Telephones, John 1342, Cable Address, 
1992, Cube’ New York. 


CORNELL & UNDERHILL 


SALES AGENTS 














SPANG, CHALFANT & CO., 


Full Weight Wrought Iron Pipe. 
Marine, Locomotive and Stationary 
Boiler Tubes. 
Artesian and Oil Well Casing. 


RENSSELAER I1’F’G CO., 


Brass and Iron Gate Valves, 1-2 to 
2 inches, for Air, Gas, Steam, 
ater and Oil. 

Corey Fire Hydrants. 


BLOOTFISBURG CAR M’PF’G CO., 


Freight, Mine and Dump Cars. 
Car Wheels of every description. 
Portable Track and Switches. 


No. 13 Gold Street, New York. 
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SHELBY SEAMLESS COLD DRAWN STEEL TUBING is made 
from the best possible grade of Open Hearth Steel. 
are selected with the utmost care and must ke absolutely free from laps, || 
seams, welds, and otherimperfections. The resultisa Shelby Tube, which 


For density, toughness, ductility and great strength this tube cannot be 


The surfaces of Shelby Tubing are smooth and clean inside and out. 


‘Tubes are furnished upset and flanged for coupling. 
Shelby Tubing is the ideal tubing for high pressure compressed air or 
for any purpose where great strength is required. 
Our price list ““E” is yours for the asking. 
| information of value. 


SHELBY STEEL TUBE COMPANY, 


General Sales Office, American Trust Building, Cleveland, Ohio. 
No. 153 Milk St. 
BOSTON. 


The original billets 


It furnishes much 


No. 135 Lake St. 
CHICAGO. 
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Janney, Steinmetz & Co., 


COLD DRAWN, HOT PRESSED 
AND FORGED 


STEEL SHAPES 
; AND SPECIALTIES 


SEAMLESS COLD DRAWN 
3 STEEL SHELLS, CYLINDERS 
AND TANKS 
3 For Air, Water, Steam, Gas, Soda, 


Ammonia or Fluids under Pressure 
and Explosives. 


SEAMLESS STEEL TUBING, HEAVY SECTION 
TUBES, HYDRAULIC FORGINGS FOR 
CREAM SEPARATOR BOWLS, 
SEAMLESS STEEL TESTED 
TANKS OF SUNDRY 
DIAMETERS. 


DREXEL BUILDING, 


o———____ PHILADELPHIA. 
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EDRICK & AYER Co., 
PHILADELPHIA . 
PA, 







rk _~» 
COMPRESSORS 


These Compressors will compress more air 
at less cost than any other make, requiring no 
attention other than oiling ; e ntire ly automatic 
in actien, oo 5 “vad and starting as air is re- 
quired. Specially adapted for foundry use. 
Can be run in series; if so, 
possible. 


no stoppage 
; RIVETERS,HOISTS, 
CRANES ano OTHER 
TOOLS. 


Send for Catalogue. 


Manning, Maxwell & Moore, 


COMPRESSED AIR 
Sore Acenrts, 

85, 87, 89 LIBERTY ST., N, Y. 

22 SO. CANAL ST., CHICAGO, ILL. 


¢ 
5 
PARK BLDG., PITTSBURGH, PA, | 


WI 


26 SO. WATER ST., CLEVELAND, 0 
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WHEELER CONDENSER & ENGINEERING CO. 


: 


SURFACE 
wl CONDENSERS 
MARINE Mounted on 
and Combined Air 
STATIONARY ow 
Circulating 
SERVICE. Pumps. 





PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL, SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER ; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 
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The Stearns-Roger Manufacturing Compan, 
CONSTRUCTING ENGINEERS. 


Chlorination Mills, Electric Plants > 
| ~__. Compressed Air Plants of any capacity. 
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| ROGER’S IMPROVED CRUSHING ROLLS. 


Patented in the United States and Foreign Countries. 


the best type of roll yet devised. General Manager, 
MOLLIE GIBSON & A. J. MILLS, Aspen, Colorado.”’ 


: 2 
: ‘These Rolls have been running very satisfactorily and appear to us to be unquestionably E 
E 


Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. 







MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U.S. A. 
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GENERAL COMPRESSED AIR | 
HOUSE CLEANING OMPANY. | 


INCORPORATED CAPITAL $100,000. 

e . e se } 

Lowe rotance Offices : Lincoln Trust Building, | 
Main 2682 St. Louis, Mo. my | 





Correspondence is invited from parties desiring to 
engage in cleaning houses, including carpets, rugs, 
draperies, bedding and upholstered furniture by the 
dustless method. 


Exclusive City Rights For Sale. 


By our system houses are thoroughly cleaned and 
disinfected with compressed air. 

Recommended by the Medical Profession. 

Revolution in House Cleaning. 

This device thoroughly renovates the carpets, 
removes and collects all of the dirt and impurities that 
the carpet contains. 

This method is protected by Letters Patent, others C 
pending. 

For further information, address 


GENERAL COMPRESSED AIR 
HOUSE CLEANING COMPANY. 


CONTRACTORS AND ENGINEERS FOR COMPLETE 
RENOVATING PLANTS FOR HOTELS, RESIDENCES, 
HOSPITALS AND PUBLIC INSTITUTIONS. € 
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C. & G. COOPER CO. 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


CoMPOUND. 





TRIPLE EXPANSION, 
SINGLE CYLINDER. 


Of all sizes up to 3,000 
Horse-power. 





— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 
HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mer. 
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Chicago 


COMPRESSED AIR — 


Whitelaw 
Reversible 
Pneumatic 
Drills 


For Wood Boring, and Drill- 
ing and Tapping in Iron 
and Steel. 


Pneumatic Tool Co., 


§ Pneumatic Tools and 
¢ Air Compressing Plants 


GENERAL OFFICES: 


Boyer 
Piston 
Air Drills 


For General Iron 
and Steel Work- 
ing. 

Powerful and 
efficient. 


635 MONADNOCK BLOCK, CHICAGO. 
122 LIBERTY STREET, NEW YORK. 
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PNEU-¢ 
MATIC 
HAM- 
MERS 


All sizes for all services from light 
calking to heavy riveting. 

These hammers have the simplest valves yet designed and 
hence the least likely to get out of order. They cannot break or 


become inoperative through slight wear. They are fully guaranteed 
against cost for repairs for one year. 


PHILADELPHIA PNEUMATIC TOOL Co., ° 
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NEW YORK, PHILADELPHIA, PITTSBURCH, $ 
SINGER BUILDING. STEPHEN GIRARD BUILDING. WOOD 4 WATERSTS. 4, 
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CompPreESSED AiR Pumps For ALL PuRPOSES. 


; GLEASON-PETERS AIR PUMP CO., 20 West Houston Street, W. Y. ? 
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| COMPRESSED AIR 
| INSTALLATIONS... 


SUPERINTENDED. 
Railroad and Other Plants Equipped. 


Compressed Air Transmission. 





‘Compressed Air. 


4 

' . . . . 

: Practical information upon Air-Compression 
4 and the Transmission and Application 

y of Compressed Air. 

° 

4 

‘ 


' 
; By FRANK RICHARDS, 12mo, cloth, $1.50 
John Wiley & Sons, New York. 


7 

I am prepared to report on engineering { 
questions wneeied a a ee 
propositions in manufactories, contract work, 
; railroad machine shops and any other enter- : COLD STORAGE PROBLEMS 

ise that now uses hand or other power. $ 
 f make a specialty of enumerating the uses $ Are fully discussed in my pamphlet 
of air power, devising means for their main- $ 

9 tenance and supervising their installation. % 
‘ Ten years practical experience in build- 4 
ing and operating air motors. I solicit ¢ A book of about 100 pages, containing 
correspondence with street and suburban rail- much data and the results of many experi- 
way companies contemplating change of ments. Senton receipt of 10 cents in stamps, 


5 ‘ 
: motive power. MADISON COOPER, 


} MenaY D. COOKE, 45 Broapway, N.Y. r Refrigerating Engineer, Minneapolis, Minn. 
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*% Eggs in Cold Storage. #%.* 
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NEERING 
MAGAZINE 


AN INDUSTRIAL REVIEW 


sed t. Officers of all Railroads 


The Engineering Magazine has been aptly described as N (188URD QUARTEBLY) POC 
» * The Century of the industrial world and the Review o, Subscription Price, THE KET LIST or 
Reviews to evgineering literature —the two in one.” Its $1.00 per annum. RAILROAD OFFICIALS 
leading articles treat the subjecis uppermost in importance THE OFFICIAL Advertising rates on application. 


, s jn industrial affairs. Its contributors include the foremost ) 
RAILWAY EQUIPMENT Doescri(tivecr tech ved pu 


men of oyr.times, It gives each month an. exhausiive 
Sommers feeitions: Sagith, Porach, ood Oommen ts OE BREXGESTEGIR sreeer coast the Beltway end Frivete Compan 

— ? ’ e e . y a exico, 
is read in every nook and corner of the civilized world. It 
is founded upon the idea of meeting the requirements of the 


© manage, think, and plan for the 


Subscription Price, @6.00 per annum. Single copies, 61.00, 
HE RAILWAY EQUIPMENT & PUBLICATION 0 


% busy and brainy men wh 24 Park Place, New York. 





; g ; » electrical, rvilroad, mining, and 
; mechanicri industries. It has a bona-fide circu- 
lation among:siich men than has ever attained by an 
engineering journal in all the history of industrial literature. 
5 tis priceless to the active man who needs to keep in touch 
\ sfith current developments. Its every page carries a hving 
» interest for intelligent readers who are in any way con- 
cerned with modern industrial enterprises. 1ts subscribers 
% are its warmest advocates and the. Magazine itself is its 
%, best solicitor. Sample copy free. 


*: 30 Cents a Number; $3.00 a Year. * 
© THE ENGINEERING MAGAZINE, 
Ss 122 Liberty St.. New-York, U.S.A. § 
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7 Over 300 sizes and over 40 styles, and an unlimited variety of combin- 
oe . ° . aa 4 ° ~~ ¢ 
he ations in Steam, Belt, Electric, Gear, Water Power, or 
% STYLES AND Gasoline Driven Air Compressors 
ve 4 . 
te SIZES. 
he ™ oe as 
RA Standard types giving a minimum pressure of 5 pounds to the square 
% inch and from that on up progressively to 3,000 
U . ] 
p PRESSURES pounds and more to the square inch. 
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The Best ; It comes of long experience as to 


the condi tions, and de- 

WORKIIANSHIP mands _ of air compression. 

AND No. other method tolerated 

MATERIAL. by us or suited to our 
trade. 


Every detail follows in care 
practice of 
concerns 


and accuracy the 
manufacturing 
that build 


AIR 


A ! ma- 
struction. “ere COMPRESSORS veivetss's 22" 


ing every improvement known to the art. 


A reasonable amount of attention given by expertsto every machines old cover- 

ing a period of time long enough to convince the buyer that 
CONDITIONS. — every effort is made to supply him with a substantial 
machine. 


All machines designed with pleasing architectural features, giving attention 

to floor space, insuring rigidity and strength, and con- 

DESIGNS. sequent comparison with other lines of high-class 
machinery 


The rapid adoption of compressed air and the number of uses to which it is 
LITERATURE applied are shown in catalogues and booklets sent free on 


application. 


THE INGERSOLL-SERGEANT DRILL CO. 


MANUFACTURERS OF 
Air Compressors, Rock Drills, Coal Cutters, Air Lift Pumps, 
Stone Channeling Machines (Steam or Air), etc. 
OFFICES: 

CHICAGO, 84 Van Buren Street. | SEATTLE, Wash., 310 1st Ave., South. | 
CLEVEI AND, Ohio, 26 South Water Street. | MONTREAL, Can., 299 St. James Street. | 
BOSTON, Mass., 77 Oliver Street. | MEXICO CITY, San Juan Letran 13. 
HOUSTON, Tex., Kiam Building. | LONDON, Eng., 
DENVER, Col., 227 South Temple Street. ae “ 
SAN FRANCISCO, Cal., 21 Fremont Street. 
BIRMINGHAM, Ala., 18 South 20th Street. 
St. LOUIS, Mo., Fullerton Building. 
BUTTE, Mont., 300 Main Street. 
St. PAUL, Minn., 4th and Wacouta Streets. 


26 CORTLANDT 


114a Queen Victoria Street. | 

114 Leadenhall Street. 
SYDNEY, Australia, 187 Clarence Street. 
KALGOORLIE, West Australia. 
JOHANNESBURG, So. Africa, Box 1809. 
VALPARAISO, Chili. 
YOKOHAMA, Japan, No. 22. 

sT., NEW YORK. 
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AIR COMPRESSORS. 


Actuated by Steam, Belt, Gearing, Gas, 
Gasoline or Water Power. Suitable for every 
purpose to which Pneumatic Power is 


applied. 


New York Air Compressor Co. 


WORKS: ARLINGTON, N. J. 
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Offices : 120 Liberty Street, New York. } 
* 
* 
Catalogue mailed upon application.___—_ x 
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and every 


For 
Operating 
Pneumatic 
Shop Tools 
Hoists, Etc. 
Air Lift 


other 





purpose to 
which 

»~~. Compressed 
Air 


can be 






applied. 


CLAYTON AIR COMPRESSOR WORKS, 
CATALOGUE, 26 Cortlandt Street, NEW YORK. 

















